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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an information 
recording medium capable of recording in a high density 
and having an excellent repeating rewriting performance 
and a small aging deterioration of a crystallinity 
sensitivity and a method for manufacturing the 
information recording medium. 

SOLUTION: The information recording medium comprises 
a board 11. and a recording layer 14 disposed above the 
board 11. In this case, the layer 14 contains at least 
one element M selected from the group consisting of Ag. 
Al. Cr. Mn and N, and Ge, Sb, Te and Sn as constituting 
elements. Further, in the layer 14, a reversible phase 
transformation occurs between a crystal phase and a 
noncrystalline phase by emitting an energy beam thereto. 
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«^ICtt. Ge. Sb. Te. t$^US ni-^H^—^ 

V V^. ^m^b'x^^tnaMtftrxy^v^t ij 

C<!:lcJ:-3TlSitSl 4^ffJfiE-C#^„ 
[0 0 4 9] Xy\°-v^ 'J>'>';ilcj:;h.l*. MBKseC 
[ (Ge, Sn) ASb2Te3+A] 100-BMB 
(fcf£L. 0<A^ 1 0. 0<B^2 0) ■CaiF+l'&ffi 

[0 0 5 0] IB»)i1 4li, 0. 5 nm/S!?ia±5 nm 
/8>JaT (J:y»*L<tt, 0. 8 nm/ij>~3 nm/ 
1^) <OfieiBliiS-efiE)S**i^Ci:/)<»*Ll^o 

[ O 0 5 1 ] m 2 (DffiSH 1 2 b ^S$J5g Lf-<D*>, |g 2 

cD^SJli 2 b±|c. %Wsml£M^ sfccklKRitBi 
6^j^fi£-r^. 3tPiiilK4SlEli 1 ^mi\S^mMm^ ei*. 

p) * A r A'xHBm'l' -C X/ ^ g > >f 

f -S. C i: ic J; o r ff^ fifc-C t -5 , 
[0 0 5 2] ?*J|C. SW11 6±lzjg^^l 7$}f$)5e 
L, Slt^l 6<!:^*5-*tSl 8 i: ^ftSy Z 
<DJ:9lcLr««SiiaL1*1 O^MJt-Ct^o 12' 
SiciSCT. IB^Bi 4<Dikii$«IS^b$#<&«!)JtD^bx 
?§^^T■DTt,J;l^<, *]^<bXfitt. -Si'S-SISl 8^as 
yfe*5#i>|ll. *fclt5f5-atti1 8^ft!iyfe^:)ii-fc(D 

[ 0 0 5 3 ] 4-;tb\ mmmm 2 O t . IK^fEM^^I*: 
1 Oi:Plfi|fl):^;i-e^jt-Ct^, tf 2 O 

Bli. tSffilBtSSSJttil 0(D'&Bi:l^^»(D:^;i-eff$)S-e# 
■So^fc. m2(Dmte22li, ■Sr=-a:Kl 8 
IC. }ggMl 7ICj:oTmi<DftKI11 2 a|z}g^-e^ 

'l»«IBSa«:2 0fl)8ii*a-et,. ig^siotcrio 
^^bxli^ffd. *J)»!<bxSii. m2<D»tti2 2$tey 

fe49-&i)Bil. $fclim2©Stg2 2^IAyfct)1+fc<D*, 
lzff3Z<!:A<T'#§. ffil68BIS>Itt;2 0-Cli, m2(D» 
*fi2 2filJA^bX:?.;U4?-t*-Al 9A<AW-ri>fc<^). \% 



(7) it#ga2 00 1 -3 2 2 3 57 



[0055] 

[0056] 1 ) mmm i x-it. immmmw 
1 o<D-m\z'oi^xmmti>o hit. mmm^(Dmm.fS, 

to 0 5 7] ^-r, itLT, 
mmmmiixfzy\-°')±-yf^^—\~m^ : o. e 

mm) ^fflSLfco CCD/K'J:^-7hv4'^-KttlS±IC. Z 
nS-S i 02m 2 a. 1 4 0 n 

m) , G e-NH (|g 1 (DUSH 1 3 a, 11$ : 5 n 
m) . tBim (.tmm^ 4) . Ge-Ng (|g2fl)^5 
n 3 b. 11$ : 3 nm) . ZnS-S i O2S (112 
<D#aii 12b, »$: 40nm) , GeCrli (St® 
lR*liE)i1 5, 11$ : 40nm) . *Jj:l/:Ag#^» 

(SItgie, JI$ : 8 0nm) ^C(DIISJ?-C. X/^-V 
^ 'J V'^jilCj; oTffJjt Lfco m 1 (DSIiJi 1 2 a fcj: 
i;ig2(DSaJi 1 2 b©Jl$li. ;^:g6 6 O nmlZfcMt 

[0 0 5 8] IBg^BI^, [ (Ge. Sn) 4S b2 

Te7] 95^5X^^^i>^n^mi^XM^Ltz, C©fB 
tlJili, GeirSni:^. ^1+^9 5x4/ (4 + 2 + 











No. 


[nm] 




t%] 


10-11 


3 


El 


E2 


10-12 


5 


C1 


C2 


10-13 


7 


A1 


B2 


10-14 


9 


A1 


B2 


10-15 


11 


B1 


A2 


10-16 


13 


B1 


A2 


10-17 


15 


CI 


A2 


10-18 


17 


CI 


A2 


C-11 


3 


El 


E2 


C-12 


5 


El 


E2 


C-13 


7 


81 


D2 


C-14 


9 


81 


D2 


C-15 


11 


CI 


C2 


C-16 


13 


CI 


C2 


C-17 


15 


D1 


B2 


C-18 


17 


D1 


B2 




200000SA1 


0^A2<1 




100000^ B1< 200000 


1^82^2 




10000<C1<100000 


2<C2<3 




DKIOOOO 


3^D2 




El :»#ftS.^S6 


E2:gra7fig 



7) =2 9ll^%^t;. *{*fl«)lCli. Ge(D#^*^2 
4ll^%tL. S n<D#^a^5|g^%,>: Lfc. 
[00591 ^0)^. »H 1 7 i: LT^n^S^bttH} 
Bi^ Ag^#ll±|CXt°>zi-hLfc„ fi^lC, ■$'•5- 
Sli (il$ : O. 6mm) ^ A g^^SIC^^^-tJ-T^ 
*f^!i«^ffL\ Ag^^)it^«'5-»«i:$S«L 
f=. 

[0 0 6 0] ^z-Amommmz. m 

mmmmi^(D±mz \y-:*f\z-A^mmLxtimm<D± 

^8mm<Dmm.Bmmw^ 0-1 i~i 0-1 s^f^s 
[0061] -15. it^mt Lx. aimm<D^m^m?i 

ZOitmmXtt. l§fifciCGe4S b2T ey-eiS^+U-Stt 

n^mi^xtmm^mmLtzo ^Kottmmiz-oi^xij. 

C-1 8$fFS?Lfco 

[0 0 6 2] ia±©1 6«^(Dlt®IEiSai*:ICOUr. 

[0 06 3] 
[ail 



(8) 



i|t§B20 0 1 -3 2 2 35 7 



1 3%^±m':>tztzlh\zmmX'^td:t^-:>tzZt^7Pto 
A 1 ~E 1 fc<feU:A2~E 2(DSl*li. UTO^X'tm 

[0 0 6 5] ai ics^^Fti^ckdic. itn.ma)mmim 
!««:c-i i~c-i8-cii. m^^^-sim^^ti>v 

t^tjit^-^tz. zixiziiL. mmm^(Dmnmm!^{^■^ o 

-13-1 0-1 6T-ii. m^ik^-sj^^^t'^v^- 

m^it(Dm:^lZ'D[,^X A^tzltB^^^^TpLtzo 

[0 0 6 6] m^m^oi^na^^t^mt. ^i^iw 
ic. tt^mc-A i~c-i 8.tit-<. ^ysLStfii 

ysL»#i$^ti«i(Difii±(i. mm^maLtzztizj: 

G e4S b2T e7(DG e©— SB^ S n-ea^Lfc 
Zt\ZJ:-DXf^^im^ii^m:kLtztzllbXibht^7ii^ 

[0 0 6 7] (|liS^]2) ||]5£01]2T?I4. IBIIIKDSn 

^^m.tmtt■±xmnmmmw^ otimuz-miz 



[0 0 6 8] fBSiHOTJ* $^7 nmlcS^L, KS^^tD 

mtimiSkt^^^MLtzo mmm2 0)iMmtm^i^xit. 

Ifiilfflli, ifflfiSit [ (Ge, Sn) 4Sb2Te7] 95N5 
ft5 2lS^-%~2 5l^^%OPBlt?^<b$-a-. GeG)#^ 

ft^ 2 7 J^^■o^~ 4 IS^^%fl)PB1-c^^b^ -t+fc 8 flll<;>tf 

^IBISJitt: 10-21-10-28 t^M Uzo tSfgSB 

e^j«{*i 0-2 2ii, mmmm^^»^ 0-1 stieii:^ 

[0 0 6 9] Z;KP)<D'[t|gfBfiJJ«tt:i 0-2 1 -2 8fc 

^m^iri c t IC J: oT. jaB^<b€Jt©^^5fe^b^ fffiffi 
Lfco Sffi«gS^»2|c5i-r. 

[007 0] 

[82] 



No. 


£ftla)Ge-Sn$:tfi 


[%] 


Ge 


Sn [IS^%] 


10-21 


27 


2 


C2 


10-22 


24 


5 


B2 


10-23 


22 


7 


B2 


10-24 


19 


10 


A2 


10--25 


14 


15 


A2 


10-26 


9 


20 


A2 


10-27 


6 


23 


E2 


10-28 


4 


25 


E2 


C-21 


29 


0 


D2 



[00 7 1] a2|r5^$;h.-5)c}:5l::s Sn(D#*«A<2 
[0072] (Ili6^3) HJS^yST'li, S^M^^^b 

J -ti-Tm^iHftaft: 1 o iY^m Ltz-miz':>i^xmmt 
[0 0 7 3] TtrnM^mt^it. mmm(om^^^ 1 n 
Y^^Ltzo mmm3<Dmmummwxit. ttrnmit. m 

^jC [ (Ge. Sn) 4Sb2Te7] %MsX^^ixh^ 
ntmi^Xmj$.Ltz, Ge(D-t^m^2A^^%tL. 
SnC0#^ft^5l^^%i:Lfco iltfe«3T'li, tzMM 
tLX. Mn, Ag. Cr, Al, *fcliN^ffll^fc5 
ail©1«ffilBII«»: 10-31-10-35 ^f^M L 
tz. Jt^ffltLT. 5t«M$t*^^L^1t«IHgt^« 

«:c-3 1 trnmizn^Lfz.. 
[0 0 7 4 1 zhhoymmm^i^ 1 0 - 3 1 - 3 5 ^ 

^^m^mmLtzo mmm^^msizTnto 









No. 






10-31 


Mn 


15:50 


10-32 


Ag 


9^0 


10-33 


Cr 


16:9 isi 


10-34 


Al 


1875111 


10-35 


N 


15^0 


C-31 




7^0 



[0076] mSlzm^^it^oiZ, TtmMtLX. M 
n, Ag, C r, A I , *fcliN^fflL^^Z<!:IZJ:p 

LrAg$ffll^fc^^li. m^mi^t<x^<t6i-ox. ib 

[0 0 7 7] (Ilte^l4) Ilife^]4t?li. TC^MtLT 
[0 0 7 8] TC^Mi: LTMn^fflL^fcjym*, HJfiCT 



(9) 



!^ga 2001-322357 



mmamw io-4i~io-48 ^imttzo 

[0 0 7 9] z^h(DttnmmW^ 0-4 1 ~1 0- 
4 8lc■^l^r. '^mt^ysiiiV, i^ySLS#Bi^ttfil 



4lZfpt. 
[0 0 8 0] 
[S4] 











No. 


[nm] 




[%] 


10-41 


3 


El 


E2 


10-42 


5 


CI 


C2 


10-43 


7 


A1 


B2 


10-44 


9 


B1 


B2 


10-45 


11 


B1 


A2 


10-46 


13 


B1 


A2 


10-47 


15 


CI 


A2 


10-48 


17 


D1 


A2 



[008 1] a4lr*$+l4J:3l::, 3C«MtLTMn 

Ztt<ojmtZtj:otzo IBIIJi(Dll$A<7 nmKi,±1 3n 
mjyT<D«^lC. C*t?,2 0(Dt#14*<a»IC^j:o/i, $ 

'n-ofztZb. 'Jy^-m\zmtt<tSf^'otz(DX'. IBS 

[0 0 8 2] (Hiis^s) m^m5x\t^ TtmMO)^^ 

[0 0 8 3] 5c«Mi: LTC r Sn(D#*«^ 



SSLfco fEStSI*. IflfiEit [ (Ge, Sn) 4S b2T e 

7] 95c r5T'S$^x-5*tr4$-fflt'»rff$fiELfco Sn(D# 
*»$0~2 5lI^%$T•^^b$-t^. Ge(D#*»^2 
9m^%~4m'i-%t.X^it$Mtz. IB»H(DJf*(i. 
9 nmi: Lfc. 

[0 0 8 4] Z<D^vlzLXim^tltzm^<D^Mmim 

^mimf^o)mmmttt:mmLfz, mmcoi&S:. 

[0 0 8 5] 
[«5] 



cr^^a 




^T%3 


0 


2 


5 


7 


10 


15 


20 


23 


25 


0 




















2 






* 


* 


♦ 










5 








* 






* 






7 












♦ 








10 












* 


♦ 






15 




















20 




















23 




















25 





















[0 0 8 6] *En(*. m^1Si7i^s^m®m^^ 075m\iiL± 

V. Vv^—^^itt<+2%)ilTX^^tzZti: 
^to a5lC*$*L§J:-5(C. S n<D#^ftA<5lIT-% 
~ 2 0 )g^%T- C r 2 1 5 

[0 0 8 7] $blZ, TtrnMirLTMn^yiliA I ^ffl 
[0088] *blC. TC^MtLr, AgfcJ;t;Mn. 



L. M n . A I ^fcliC r a)#%a^ 1 ®^-%~ i 3 1^ 

^%bi-i,ztiz^ox. ^m^m^tz^mumt^m^ 

miitzo 

[0089] (.m^m 6 ) mmm exit. tt^iBM^jKt* 

2 o Lfc-WcoiNrmB^-r-So 

[0 0 9 0] tt. mi(D»te2 1 t LT. 7./W^;U 

: 1. 1mm) ^fflSLfco ?felC. tK'J*-;!?:^ 
-ha«±lC, Ag^^l (J5WB1 6. il$ : 8 O n 
m) . T e it-^^m (it?ftWiIEffi 1 5 . 11$ : 2 0 n 
m) . Z n S-S i 02m (.mZ<D^^mm^ 2 b,)? 



(10) 



2 0 O 1 - 3 2 2 3 5 7 



(miOftS^I 2 a, Jf $ : 6 0 nm) $Z(Die^ 
1 2 afcJ:i;i|2<D«ai1 2 b(DlI$l*, ;^*4 0 5 
J: 5 ic, A^of^||l'v<D A*f3fe«A<;*^ ^ < -5 * 3 l-H 

[009 1] tmmit. mf&^ [ (Ce. Sn) 4Sb2 
©^^a^ 1 9lg^%i: S n(D#^ft^ 1 0|g?-% 

[0 0 9 2] ^(D^, \mm^ 7 tLx^9\-mmtmm 

t:t^^0)WAm±^zm1fittz. ft^lc. m2(:D««i (m 

2<Daffi2 2, : 0. 1 mm) 511 1 (DftSHl^lS 



[0 0 9 3) ||fiS«6T?(i. m2a)»tti<DS^^(r. t» 

(*$jSB^B<b$ii-fc, z<D<}:3icLT, mmmeommi 
^7mma>mm^&mm» 20-1-20-7 ^ ^sj u 

U— tFt*— At N A = 0. 8(DJ4#fU>X^fflL\fcS^ 

■To 
[0 0 9 41 
[S6] 



Ho, 


[nm] 




[%] 


20-1 


5 


E1 


E2 


20-2 


7 


B1 


C2 


20~3 


9 


B1 


B2 


20-4 


1 1 


Bl 


B2 


20-5 


13 


B1 


82 


20-6 


15 


C1 


82 


20-7 


17 


E1 


E2 



[0 0 9 5] m^msimztsi^xt. aeic^f j;a 
ic, m^)'&Lm^Wi?L^mi><&iffX'. i^M,itmm(D^t^ 

C4lf±. G e4S b2T e7(DG e<7)— gP^S nT*a^ 
L. i>i>lZ7imMtLXMn^^l3aLfztztbXh^t% 

[0 0 9 6] 7C*Mi:LTC r ^tcliA I 

mnmmi^iif.tmm<Di&^mh,htzo 

[0097] 5c*MtLT, AgtJil/Mri. 

*fcliAgfcJ:i;A U *fcttAgfcJ:l^C r ^ffll^T 
f^^iOim^ffofco Ag<D#^*li1ll^%i:Lfc. 
Mn, A I, ttzltC r <D-^^m\t. 4m^%tLtz, 
^©JSS. 7c«M|cMn^fflUfd«^tBiS!««:<!:l^l«la) 

^mtm^ititzo 

[0 0 9 8] (i^iJiiL»^^^tttg<Dlffiffi) UiTIZ, 
[0 0 9 9] ifiilCfflL^fctef| • B^gaOTflllSlI^ il 

3fc*-r. urn ■ s^saii. tfi$BiBii!««:3 1 ^ek 

$#47.e>K;u^-^3 2i:, y=3 3$(i|| 

x.-SJt^'N-y K3 4 *}!^U>X3 5i:$fi|^-S). # 
«tt:U— tF3 3A^baiW$^tfc^— t*-A3 6li. *t 
!K!lU>X35|Cj:oT«?fe$ *lTtf ^ieil!S«: 3 1 (DIB 

ti«iEisjK«:3 1 ici±, mm.mx^ 



^JeOSlffi-Ctt, iSfi4 0 5nm(D*^i*:U— 9=3 3 

gflDlSO. 8(D)t<t!^U>X3 5t^fi6fflL, iS^g 
Ii8. 6m/«>i:Ufco 

[0 1 0 1 1 i^yiiL#tl^il4fife(DM<;>fctoic, u 
-■ y=t*-A3 6^, ^ai*a)e-i7/w-p pt«m* 

Hlli. P p i: P b (D U— y^e-A 3 6 ^ fflL>T<i-^$-«| 
USLIBflL. ¥t^:^'y^i'-<iA<l 3%lc^-r'5*t?<D 
»^«lx(Hl^ (S*(D«#^^BlfiglHllS) (cJ:-dTI¥P 
Lfco tt^lBll«<*$a>fi-:S'a)ng|5^^'Ji:UT 

fflL^4^^l^tt. »#six.prtiEiim±i o^i5ija±3!i<» 

^ -So 

[0 10 2] (^SS^a1b^)SCDjgB#'^<b<7)lfffi) WTIZ, 

jssa<bS)t<Dg^'*<ba)l¥fiB:^aicouTiftB^-r-5. 
[0 10 3] *-r, ^y3lL«tlfeK.tt«l0|f«<!:|5jfi| 



(11) 



2 0 O 1 - 3 2 2 3 5 7 



[0 10 5] ^tpO) (Vy^-m^it (%) ) li, (V 

v9-mmt (%) ) = (tesft(ov-y^-ii (%) > 

[0 10 6] j&ffifI^-eiKS<b®Jtlc|g1bA<^i:l+tL«v 

[0 10 7] ia±. *f£B^a)ll^Sfl)^fml^•^L^-c^J^* 

[0 10 8] 

igll#^&^bA^•'>^^l^tf«IEII!«^*A<1ib*^S, 
[0 10 9] *l|B^(Dtt^tBIIJS<*roiS3i:^;±lc 

.<i::h,l*. *^B^CDtt|g8BSt!«{*:^#^lCiiitr't^„ 
[@ii(D@^^d:Si^] 

IE 1 ] :¥%m<D9nmm.mw\z^i^x-m^^^ir- 



[02] :^^m<Dmm.ummmz'oi^x^0-mt:7Fi 

[03] ffi$glB||j«i*(Di¥iilcffll>fcieil • S±^fi 

10. 2 0. 3 1 fllillBfl«^i* 
1 1 

12a mi o^mm 

12b m2(D^ai 

13a m 1 (onmfs 

13b m 2 (DIISS 
1 4 IBSm 
1 5 jtqailXffllEB 
1 6 Sftif 

1 7 mmm 

1 8 

1 9 x4'-;u4f— t*— A 

2 1 mi (OSIfi 

2 2 m 2 (DSIS 

3 2 7.t°i/K;u^— ? 

3 3 

3 4 jfe^-^-vK 

3 5 5if^L>:/X 

3 6 U— if t*— A 



[01] 



[02] 





[03] 



1 



^^^^ 






(12) 



t$g82 0 0 1 -3 223 57 



(51) Int. CI. 7 

G 1 1 B 7/26 



5 3 1 



F I 

B 4 1 M 5/26 



T-73-K (#%) 



F^i— A(#%) 2m 11 EA04 EA23 EA31 EA32 FA11 
FA12 FA14 FB05 FB06 FB09 
FBI 2 FBI 7 FB21 FB29 FB30 
6A02 GA03 

5D029 JA01 JB35 JC18 LB01 LB11 
MA01 IIIA03 

5D121 AA01 EE01 EE03 EE13 EE17 
EE18 



